Introduction Wireless Access in Vehicular Environments (WAVE) has been an active research area for some time. WAVE is still in the standardization phase and several groups are working to that end, such as the Car 2 Car Communication Consortium [1], the Dedicated Short Range Communications working group [2] and the IEEE 802.11p task group [3]. Regardless of the outcome of this process the potential for the provision of new applications in the vehicular realm is evident, be they Internet based, convenience, safety or traffic management applications. Much of the early research into viable use-cases for WAVE has focused on providing a safety benefit. The Vehicle Safety Communications Consortium has created a long list of distinct use-cases ranked according to their benefits
. The majority but not all of these are safety related. At present many projects worldwide are developing safety applications based on these or similar scenarios [5, 6, 7] . [9] and free parking space discovery [10] . [15, 16, 17] 
Figure 1: Traffic Management System (TMS) for WAVE
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More recently academics have begun to branch out into different research directions involving WAVE. Some applications under development include: MobEyes: a proposal to use vehicles as sensors in a mobile surveillance platform for urban monitoring [8], FleaNet: a virtual " ea market" allowing drivers and roadside shops to advertise their demands/offers
Autonomous Vehicle Systems
Autonomous vehicle systems can provide traffic control solutions by fully automating vehicles and thereby removing user responsibility for driving. There has been and continues to be a wealth of research in this area, the most celebrated of which feeds into the DARPA Grand Challenge [18] . Some notable recent work includes a vehicle capable of navigating complex environments using artificial vision [19] , a perception and planning architecture for autonomous vehicles [20] and a system capable of avoiding complex obstacle filled environments to complete a journey described by a simple set of waypoints [21] . However at present such solutions are prohibitively expensive for large scale deployment and must also overcome the challenge of user resistance to automation. • Vehicle speed -Vehicles may be instructed to adjust their speed.
Traffic Management Systems (TMS) Systems which actively control aspects of the traffic network in order to force member nodes into a behaviour which has some benefit to the system as a whole can be classified as TMS's. Current work in the area includes adaptive traffic lights for improved traffic co-ordination at intersections [22] and trainvehicle communications to manage their interactions at road and rail intersections
• Traffic light interval times -The green light times and ratios (i.e. favour one road over another at a junction) may be adjusted. 
A simple indicator of traffic congestion is the ratio of the number of vehicles on the road to road capacity. Re-routing and adjusting lane positions of vehicles allows the road capacity to be maximized thereby reducing congestion and increasing the ow of traffic. Spaces between vehicles occupy road
Server side decision making means instructions are disseminated to clients. This architecture is what differentiates this TMS from traditional Traffic Information/Advisory Systems (TIS) where information is disseminated to the clients and drivers are responsible for decision making as seen in figure 3.
System Functional Blocks
The system is comprised of four main functional blocks:
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Data Processing -the data is filtered, aggregated and refined to generate precise information regarding the state of the traffic network.
Decision Making -the traffic network information is used in a decision making process which generates a route instruction which if followed has a benefit over the other route choices available e.g. improved traffic ow, a reduction in fuel consumption
Instruction Consumption -the instruction is consumed i.e. it is followed or ignored.
Data Harvesting All vehicles in the TraffCon system will gather data regarding the state of the road network. In order to understand the data collected, it is necessary to define two components which can be used to describe the road network-
Data Processing
The data set described above is used to generate a table of average link times in the format shown in table 2 by using window-based averaging. Given that the server also knows the length of every link then a table of average link speeds is also generated using speed = distance/time . 
Decision Making
In a TIS the user is responsible for making route decisions. They are given realtime traffic information and it is assumed they can make route adjustments that are beneficial to themselves. As a result the system is tailored to only benefit individual client nodes. The emphasis is solely on getting individuals to their destination as quickly as possible, with no consideration for the effect on the overall traffic system. For the TMS with server side decision making, the overall situation is of paramount importance and vehicles are given route instructions designed to benefit both the individual and the overall system. Genetic Algorithms are used as they are a suitable approach for solving such a combinatorial optimization problem [25] . The fitness function eq. 1 is proposed to make route decisions which minimize journey time and fuel consumption. Parameters for overall and individual benefit are used. 
F ( y ) = w /J ( y ) + w /I ( y ) + w /E ( y ) + w /D ( y ) + w S ( y ) (1)
Instruction Consumption An interface of some kind is required in TraffCon enabled vehicles to present instructions to the driver for consumption. Options include an audio solution or a visual solution such as Head-Up Display (HUD
